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NAIVI BAYES

FROM: "MARGARETTA NITA" <MARGUERITESEBRINAQ@WMLE .COM>
SUBJECT: SPECIAL OFFER : VIAGRA ON SALE AT $1.38 !!!
X-BOGOSITY: YES, TESTS=BOGOFILTER, SPAMICITY=0.99993752,
VERSION=2011-08-29

DATE: MON, 26 SEP 2011 21:52:26 +0300

X-CLASSIFICATION: JUNK - AD HOC SPAM DETECTED (CODE = 73)

SPECIAL OFFER : VIAGRA ON SALE AT $1.38 !!!

COMPARE THE BEST ONLINE PHARMACIES TO BUY VIAGRA. ORDER
VIAGRA ONLINE WITH HUGE DISCOUNT.

MULTIPLE BENEFITS INCLUDE FREE SHIPPING, REORDER DISCOUNTS,

BONUS PILLS
HTTP://RXPHARMACYCVS.RU
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PAM/ HA

QOO

P(SANA{=Viagra
P(SANA=VLagra

hamw) = 0.0001

spa m) = 0.002

TN, ETTA
YKSITTAINEN SANA

= “Viagra”.
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PAM/ HA
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P(SANA; = ham) = 0.0002

P(SANA;|= # spam) = 0.005
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NAIVI BAY

MUUTTUAT:

1. LUOKKA: spam/ham
2. SANA,

2. SANAS

4. ...
JAKAUMAT:
PlspAM=1) = 0.5

P(SANA=Viagra| spam)=0.002
P(SANA=viagra | ham)=o0.0001

P(SANA=#| spam) =0.005
P(SANA =%#| ham)=0.0002

P(SANA=is| spam)=0.002
P(SANA=Ls| ham)=0.002

P(SANA=algorithm | spam) =0.0001
P(SANA;=algorithm | ham) =0.002
S E.

-
-
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NAIVI =S

PAATT ELY:
1. P(spam) = 0.5 P(spam) P(SANA, =Viagra| spam)
2. P(spam | SANAL=VIAGIA) = -

P(SANA =vVLagra)
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NAIVI BAYES

'PMTTELY:

1. P(spam) = 0.5 P(spam) P(SANA, =Viagra| spam)

2. P(spam | SANA;=VIAGIA) =-——mmommmmm
P(SANA, =ViIagra)

P(SANA,=viagra) = P(spam) P(SANA,=Viagra | spam.)
+ P(ham) P(SANA, =viagra | ham)



NAIVI BAYES

'PMTTELY:

1. P(spam) = 0.5 P(spam) P(SANA, =Viagra| spam)

2. P(spam | SANA;=VIAGIA) =-——mmommmmem e
P(SANA, =VIagra)

3. P(spam | SANA =VIAagra, SANA,=LS)
P(spam) P(SANA, =VIagra, SANA,=Ls| spam)

P(SANA, =Viagra, SANA,=LS)

4. P(spam | SANA,=Viagra, SANA,=Ls, SANA.=algorithm)
P(spam) P(SANA;=Viagra, SANA,=LS, SANA:=algorithm | spam.)

P(SANA, =Viagra, SANA,=Lls, SANA.=algorithm)



NAIVI =S

PAATTELY:

1. P(spam) = 0.5 P(spam) P(SANA, =Viagra| spam)

2. P(spam | SANA;=VIAGIA) =-——mmommmmem e
P(SANA =vVLagra)

3. P(spam | SANA =VIAagra, SANA,=LS)
P(spam) P(SANA, =VIagra, SANA,=Ls| spam)




NAIVI BAYE

PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA =VLagra, SANA,=Ls, SANAz=algorithm)



NAIVI BAYE

PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=viagra, SANA,=Ls, SANA.=algorithm)
P(SANA, =VIagra, SANA,=Ls, SANA.=algorithm)

= P(spam, SANA,=vViagra, SANA,=Ls, SANA;=algorithm)
+ P(ham, SANA,=VLagra, SANA,=Ls, SANAz=algorithm)

F T3 7 FT 3
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PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=viagra, SANA,=Ls, SANA.=algorithm)
P (evidensst)

= P(spam, evidensst) // MARGINALISOINTI
+ P(ham, evidensst)

F T3 7 FT 3
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PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=Viagra, SANA,=Ls, SANAz=algorithm)

P (evidensst)
= P(spam, evidensst) // MARGINALISOINTI
+ P(ham, evidensst)
P(spam) P (evidensst | spam)
P(spam | evidensst) =--ommommommo e
P(spam, evidensst) +P(hawm, evidensst)
P(ham)P(evidensst | ham)
il alrpReEplen et e e e e
P(spam, evidensst) +P (hawm, evidensst)
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PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=Viagra, SANA,=Ls, SANAz=algorithm)

P (evidensst)
= P(spam, evidensst) // MARGINALISOINTI
+ P(ham, evidensst)
P(spam) P (evidensst | spam)
P(spam | evidensst) =--ommommommo e
P(spam, evidensst) +P(hawm, evidensst)
P(ham)P(evidensst | ham)
il alrpReEplen et e e e e
P(spam, evidensst) +P (hawm, evidensst)
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PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=Viagra, SANA,=Ls, SANAz=algorithm)

P (evidensst)
= P(spam, evidensst) // MARGINALISOINTI
+ P(ham, evidensst)
P(spam) P (evidensst | spam)

P(spam | evidenssl) =--oomommo
f 173 T U 2
P(ham)P(evidensst | ham)
il alrpReEplen et e e e e
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PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=viagra, SANA,=Ls, SANA.=algorithm)
P (evidensst)
= P(spam, evidenssi) // MARGINALISOINTI

+ P(ham, evidensst)

P(spam | evidensst) P(spam) P (evidensst | spam)

P(ham | evidensst) P (ham)P (evidensst | ham)
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PAATT ELY:
4. P(spam | SANA, =Viagra, SANA,=Is, SANAs=algorithm)
P(spam) P(SANA, =Viagra, SANA,=Ls, SANAz=algorithm | spam)

P(SANA,=Viagra, SANA,=Ls, SANAz=algorithm)

P (evidensst) P(s|E) P(sS)P(E|S)

= P(spam, evidensst) // MAR
+ P(ham, evidensst)

P(spam | evidensst) P(spam) P (evidensst | spam)

P(ham | evidensst) P (ham)P (evidensst | ham)
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PAATT ELY:

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA =Viagra | spam) // KETJUSAANTO
P(SANA,=Ls| SANA,=Viagra,spam)
P(SANA.=algorithm | SANA, =Viagra, SANA, = Ls,spam.)
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PAATT ELY:

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA =Viagra | spam) // KETJUSAANTO
P(SANA,=Ls| SANA,=Viagra,spam)
P(SANA.=algorithm | SANA, =Viagra, SANA, = Ls,spam.)

// RIPPUMATTOMUUS



Grawvny
AlVI

PAATT ELY:

BAY

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA1=\/Lagm |spa m)

P(SANA,=Ls| SANA,=Viagra,spam)
P(SANA.=algorithm | SANA, =Viagra, SANA, = ls,spam)

i ey

// KETJUSAANTO

// RIPPUMATTOMUUS
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PAATT ELY:

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA =Viagra | spam) // KETJUSAANTO
P(SANA,=Ls| &*Hﬁ—vm@ra-spam)
P(SANA.=algorithm | = - ~=+S,Spam.)

// RIPPUMATTOMUUS



AlVI

PAATT ELY:

BAY

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA1=\/Lagm | spa m)
P(SANA,=Ls|spam)
P(SANA.=algorithm |spam)

// KETJUSAANTO
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PAATT ELY:

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA =Viagra | spam) // KETJUSAANTO
P(SANA,=Ls|spam)
P(SANA.=algorithm |spam)

P(SANA, =Viagra, SANA,=Ls, SANA.=algorithm | ham)

= P(SANA, =Viagra | ham) // KETJUSAANTO

P(SANA,=Ls |ham)
P(SANA.=algorithm | ham)
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PAATT ELY:

P(SANA =VIagra, SANA,=Ls, SANAz=algorithm | spam)

= P(SANA =Viagra | spam)
P(SANA,=Ls|spam)
P(SANA.=algorithm |spam)

= P(SANA, =viagra | ham)
P(SANA,=Ls |ham)
P(SANA.=algorithm | ham)
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PAATT ELY:

P(spam | evidensst) /P (ham | evidenssi)

= P(spam) / P(ham)
P(SANA =VLagra |spam) / P(SANA,=viagra | ham) >q
P(SANA,=Ls|spam) / P(SANA,=Ls | ham) —
P(SANA3=aLgor£thm|spam) / P(SANA.=algorithm | ham)
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PAATT ELY:

P(spam |evidensst)/P(ham | evidenssti)

= P(spam) / P(ham)
P(SANA =VLagra |spam) / P(SANA,=viagra | ham) >q
P(SANA,=Ls|spam) / P(SANA,=Ls | ham) —
P(SANA3=aLgorithm|spam) / P(SANA.=algorithm | ham)

<

‘ OSAMAARA! ‘

>1 => LUOKITTELE: ‘SPAM”
<1 =>LUOKITTELE: “HAM"
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YHTEENVETO TOISTAISEKSL:

¥ TARVITAAN:
- “PRIORYAKAUMA" P(spam) = 0.
- “LUOKKAEHDPOLULISET” JAKAUMAT
P(SANA;=Viagra | spam)=0.___ P(SANA=Viagra | ham)=o0.___
P(SANA;=is | spam) = 0. P(SANA;=Ls | ham)=o0.
P(SANA; =algorithm | spam) =o.__ P(SANA =algorithm | ham)=o0._

¥ OLETETAAN ETTA P(SANA| SANA, spam) = P(SANA;| spam)
(EHDOLULINEN RUPPUMATTOMUUS)

¥ OLENNAISTA ON OSAMAARA P(SANA;=Viagra | spam.)

(OTETAAN NAIDEN TULO) P(SANA; =Viagra |ham)
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PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = PSpam / PnoSpam  # P.Spam + PnoSpam =1
for each Sana in Viesti
Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)

return(Odds) PAATTELY:

P(spam | EVIDENSSI) /P (ham | EVIDENSSI)

= P(spam) / P(ham)
P(SANA =VIagra | spam) / P(SANA,=Viagra || he
P(SANA,=Ls| spam) / P(SANA,=Ls| ham)
P(SANA.=algorithm | spam) / P(SANAs=algori



Grawvny
AIVI BAYE

PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = PSpam [ PnoSpam  # P.Spam + PnoSpam =1

for each Sana in Westi

Odds = Odds * P.
return(Odds)

a_Spam(Sana) /P.Sana_noSpam(Sana)

= P(spam) / P(ham)
P(SANA, =Viagra / P(SANA, =Viagra || h
P(SANA,=Ls| spam) / P NAL=Ls| ham)
P(SANA.=algorithm | spam) / P(SANAs=algoril
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PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam / PnoSpam  # P.Spam + P.noSpam = 1
for each Sana in Viesti

Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)
return(Odds)

_Jos SPAMICITY(Viesti, P) >1, LUOKITTELE VIESTI SPAMIKSI
_Jos SPAMICITY(Viesti, P) <1, LUOKITTELE VIESTI HAMIKSI
_Jos SPAMICITY(Viesti, P) =1, EN TIEDA



Grawvny
AIVI BAYE

PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam / PnoSpam  # P.Spam + P.noSpam = 1
for each Sana in Viesti

Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)
return(Odds)

_Jos SPAMICITY(Viesti, P) >1+ 0, LUOKITTELE VIESTI SPAMIKSI

_Jos SPAMICITY (Viesti, P) <1-f§, LUOKITTELE VIESTI HAMIKSI
MUUTEN, EN TIEDA
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AIVI BAYE

PSEUPOKOODINA:

SPAMICITY (Viesti, P):

Odds = P.Spam / PnoSpam  # P.Spam + P.noSpam = 1
for each Sana in Viesti

Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)
return(Odds)

_Jos SPAMICITY(Viesti, P) >1+ 0, LUOKITTELE VIESTI SPAMIKSI

_Jos SPAMICITY (Viesti, P) <1-p, LUOKITTELE VIESTI HAMIK.SL—

- wietLo:
B pekin LuoRittelu SPAPY

N
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PSEUPOKOODINA:

‘L,oc, (A*B) = LOG(A) + Log(®B)

SPAMICITY (Viesti, P):

Odds = PSpam / PnoSpam  # P.Spam + PnoSpam =1

for each Sana in Viesti
Odds = Odds * P.Sana_Spam(Sana) /P.Sana_noSpam(Sana)

return(Odds)

KAYTANNON ONGELMA: ALI-JA YULIVUODPOT
Odds ARVOSTA TULEE HELPOST! LILAN PIENI (LAHELLA NOLLAA)
TAl LILAN SUURL.

RATKAISWU:

RAYTA log(Odds)
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PSEUPOKOODINA:

‘L,oq (A*B) = LOG(A) + Log(®B)

SPAMICITY (Viesti, P):

logOdds =log(P.Spam / PnoSpam)  # P.Spam + P.noSpam =1

for each Sana in Viesti
logOdds =1logOdds + log(P.Sana_Spam(Sana) / P.Sana_noSpam(Sana))

return(exp(logOdds))

KAYTANNON ONGELMA: ALI- A YLIVUODOT
Odds ARVOSTA TULEE HELPOST! LILAN PIENI (LAHELLA NOLLAA)
TAl LILAN SUURL.

RATKAISWU:

RAYTA log(Odds)



Grawvny
AIVI BAYE

PARAMETRIEN OPPIMISESTA

¥ VAIKEA KEKSIA PAASTA EHDOLLISIA TN:LA.
¥ HUONOT ARVOT HUONONTAVAT FILTTERIN TOIMINTAA

¥ PAREMPI RATKAISU:
1. KERAA SO KASA SPAM-VIESTE)A
2. KERAA SO KASA HAM-VIESTE)A
2B.ARVIOIP(SANA, = ) =0. LASKEMALLADATASTA
(VRT. LASKUHAR). 3.3)

¥ VAROTTAVA NOLLATODENNAKOISYYKSIA!
()OS KASA Bl TARPEEKSI SO, JOTKUT SANAT EBIVAT VAIN
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Junk_E-mail

Q Search all messages... <#K>

% Quick Filter: ® * i v & (Q.Fllterthesemessages... <¥F>

9"1”% A ® From & Date

. my new email © hillary ¢ 2/28/08 9:17 PM
Penis Enlargement Pills - Enlarge you Penis Naturally Gain Up To ...+ Shana 9 9/24/11 7:33 PM
Replica watches - THE MOST POPULAR MODELS All our replicawa... - Charline Albertine 9 9/25/11 10:57 P™
Replica watches - THE MOST POPULAR MODELS All our replicawa... - Vanesa Karon £9 9/26/11 7:06 AM
Replica watches - THE MOST POPULAR MODELS All our replica wa... - SHAYNEKEITHA < 455PM
SPECIAL OFFER : VIAGRA on SALE at $1.38 11! * Margaretta Nita £ 9/26/11 9:52 M
rargeted email lists in many different areas © Mindy N Kerr ©9/27/116:32 PM
The Microsoft Internet E-mail lottery Awards © Microsoft Corporation Sweepstakes Prom... - 9/27/11 1:21 PM
Transform HR system to have higher value © Inegrated HR Management ¢ 9/27/11 10:20 AM
Vahvistus AMSTERDAM BACTH NO: 15/3820/MGL - elizabeth.rice@virgilio.it < 9/27/11 4:05 PM
Viagra 100mg x 60 Pills $125, Free Pills & Reorder Discount, Top... * Creola Astrid 9 10:41 AM
Which Penis Enlargement Products Work? * Silvana Darcel © 9/24/11 11:39 PM
Which Penis Enlargement Products Work? - NEDRA INDIA 91118 Am
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